In excitable cells, the major pathway for Ca 2+ Other voltage-independent channels respond to sensory stimuli. Hair cells of the ear have mechanically opened Ca 2+ -permeant channels. Light, odorants and taste molecules operate through a signal cascade that includes activation of adenylate (AC) and guanylate cyclase (GC), and subsequent opening or closing of cyclic-nucleotide-gated channels whose gating is regulated by the cyclic nucletotides cAMP or cGMP. Hormones and neurotransmitters can bind to >1000 Gprotein coupled receptors (GPCR). The Gα subunit of the heterotrimeric Gq/11 family activates PLCβ. GPCR coupling to Gi/o can also activate PLCβ, but through the βγ subunits that are liberated in large quantities. Other members of the PLC family can be activated by growth factors that activate receptor tyrosine kinases (RTK; PLCγ), Ras (PLCε), and intracellular Ca 2+ (PLCδ). PLCγ is also activated by antigen stimulated activation of non-receptor tyrosine kinases such as Src via binding to T-cell receptors (TCRs) and B-cell receptors (BCRs).
Ca 2+ release from intracellular stores is mediated by ryanodine (RyR) and IP3R channels. These two types of intracellular channel have substantial homology in their transmembrane channel-forming domains, and at least three distinct isoforms of both RyR and IP3R have been identified. RyR are activated by a rise in intracellular Ca 2+ -Ca 2+ -induced Ca 2+ release (CICR). In addition there are RyR-like channels activated by cyclic ADP-ribose (cADPR), sphingosine and a distinct Ca 2+ -release pathway activated by nicotinic acid adenine dinucleotide phosphate (NAADP).
Within Ca 2+ -storing organelles, Ca 2+ ions are bound to specialized Ca 2+ -buffering proteins. These include calsequestrins (CS), calreticulins (CR) and calnexins (CN). In the cytosol, there are mobile Ca 2+ buffers that blunt Ca 2+ spikes and assist in redistribution of Ca 2+ ions. These include the calbindins (CB), paravalbumin (PV), calmodulin and S100 protein families. In contrast to the striking variety of mechanisms for inducing extracellular Ca 2+ influx, Ca 2+ extrusion to the extracellular space is largely limited to two families of proteins: the plasma membrane Ca 2+ ATPase (PMCA) and the Na + /Ca 2+ exchanger. Intracellular Ca 2+ is also lowered by Ca 2+ uptake into cellular organelles via a variety of organelle-specific pumps and transporters. Uptake into the ER is regulated by the sarco-and endoplasmic reticulum Ca 2+ ATPase (SERCA) family. Uptake into mitochondria is mediated by the mitochondrial Ca 2+ -uniporter. Uptake into Golgi is mediated by the P-type Ca 2+ -transport ATPase (PMR1/ATP2C1). Mitochondria can release Ca 2+ via the mitochondrial Na + -H + /Ca 2+ exchanger and, under some circumstances, the permeability transition pore (PTP). As a result of the interplay between mitochondrial Ca 2+ uptake and release pathways, these organelles are thought to play an important role in modulating cytosolic Ca 2+ signals derived from other channels. Release from the Golgi and nuclear membrane takes place via intracellular channels similar to those found in the ER [IP3R, RyR].
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Year 2002 Travelling Fellowships
JCS offers fellowships of up to US$4000 to graduate students and post-docs wishing to make collaborative visits to other laboratories. These are designed to cover the cost of travel and other expenses, and there is no restriction on nationality. Applicants should be working in the field of cell biology and intend to visit a laboratory in another country. Each application is judged on the excellence of the candidate, and the importance and innovative quality of the work to be done.
